Nitric oxide-induced vasodilation of organic nitrate-tolerant rabbit aorta.
It is postulated that the organic nitrate vasodilator agents, including glyceryl trinitrate (GTN) and isosorbide dinitrate (ISDN), are prodrugs, such that biotransformation to the active inorganic metabolite, nitric oxide (NO), occurs prior to the onset of vasodilation. Furthermore, it is proposed that organic nitrate tolerance in vascular tissue involves decreased formation of NO. To test this latter hypothesis, we examined vasodilation induced by NO, GTN, and ISDN in non-tolerant, GTN-tolerant, and ISDN-tolerant rabbit aortic rings (RARs). Isolated RARs were contracted submaximally with phenylephrine; the time of onset of relaxation and percent relaxation of tissue were determined in response to NO (0.3 microM), GTN (0.03 microM), and ISDN (0.12 microM) before and after a 1-h treatment with 500 microM GTN, 500 microM ISDN, or buffer only. The data demonstrated that the response to NO was not changed in GTN-tolerant and ISDN-tolerant tissues, in which there was virtually no GTN-induced or ISDN-induced relaxation. These results are consistent with the postulate that organic nitrate vasodilator drugs must undergo biotransformation to NO before vasodilation can occur and that the mechanism of organic nitrate tolerance involves decreased formation of NO.